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“It is the mark of an educated mind
to be able to entertain a thought
without accepting it.”

aristotle

7

At the root of discovery—and indeed of higher education—
is a thirst for knowledge, a desire to create ... a yearning to
understand that which no one has yet proven or explained.
This exhibition’s remarkable works, which our faculty
selected from hundreds of historically significant volumes
to support the University of Dayton’s Common Academic
Program, are not merely fruits of that yearning; they are a
bedrock of modern inquiry into faith, philosophy, science,
literature, art, music, and the social sciences.
In opening his library to the University, Dayton-area collector and philanthropist Stuart Rose has given our students,
our faculty, and the community a once-in-a-lifetime opportunity to see firsthand the seminal works of some of the
boldest, most courageous thinkers in ancient, medieval, and
modern history.
While some of the authors and artists featured here did
receive acclaim for their work in their lifetimes, many were
reviled or rejected outright, their conclusions dismissed as
heretic or impossible.
Today, we marvel at the impact of these great minds,
uninhibited by the limitations of prevailing knowledge, of
conventionality, of the status quo. May this exhibit inspire
your spirit, engage your mind, indulge your thirst to understand ... for many milestones lie ahead.
Kathleen M. Webb
dean , university libraries
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books and
our human stories
an introduction to imprints and impressions:
milestones in human progress

Paul H. Benson, phd

Paul H. Benson is interim provost
and former dean of the College of Arts and
Sciences at the University of Dayton.

introduction . benson

9

The home in which I grew up was filled with books, and, when
I was young, my parents regularly read to me from them. The
activity of reading captivated me then and captivates me to this
day. But my great fascination with books, as uniquely interesting,
meaning-laden objects, probably began when, as an unsteady
toddler, I would scoot into my parents’ bedroom and begin to
pull from a low bookshelf dense, heavy volumes from a set of
The Great Books of the Western World, edited by Robert Maynard
Hutchins and published in 1952 by Encyclopedia Britannica.
These books intrigued me because my parents seemed to treat
them with reverence. Their fifty-four-volume set of The Great
Books, including the curious, two-volume Syntopicon, came with
its own shelf, into which the weighty volumes fit snugly. The titles
of these books seemed exotic when my parents mouthed them,
and the books made a wonderful thud as they fell around me to
the floor. These books were, for me, even at that tender age, gateways to worlds of challenge and adventure. A number of the titles
from the Rose Rare Book Collection exhibited in Imprints and
Impressions were represented among Hutchins’s selections for
The Great Books.
Of course, my appreciation for books as a two-year-old was rather
limited. I did not know how to read. I had only the dimmest
sense of the power that books can possess for individual readers
and for literate communities. I did not understand how books are
written, edited, and produced and how varied are the production
and functions of books throughout the history of print culture.
I did not yet grasp how my own life and the cultural worlds I
would come to inhabit are connected through time, space,
meaning, and value with the lives of others by way of books. As
the volumes of The Great Books of the Western World dropped
around me, forming a kind of literary nest in a small tract house
in one of the new Eisenhower- era suburbs advancing upon
cornfields to the west of Chicago, I sensed, if only obliquely, the
magical character of books.

imprints and impressions
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The University of Dayton is honored to exhibit this remarkable
selection of volumes from the Rose Rare Book Collection in
part because these books are such lovely, precious, and influential artifacts. Encountering these rare and, in many cases,
visually compelling volumes impresses upon us the unique
gift of the emergence of literacy and the powerful place of the
printed word in the unfolding of human cultures. In Imprints
and Impressions, we are reminded of the connections between
what we now think and feel, imagine and believe, say and do
and the worlds that are conceived, expressed, and inscribed in
these books. We find in these books a dazzling array of ways
in which persons and communities have sought to illuminate
right . cover
euclid
elementa geometrica
(elements of geometry)
Venice, 1482
First edition
Printed by Erhard Ratdolt

or give voice to their place in the world and to carry their
voices forward in conversation with generations future and
past. We see how differently words, images, and other symbol
systems can be ordered so as to seek to make sense of our lives
and the worlds in which we live. Consider, for instance, the
dramatic contrasts in form and structure among the scriptures
in the Polyglot Bible, the theorems of Euclid, the diagrams
of Johannes Kepler, the disputations of Thomas Aquinas, the
drawings of William Blake, the verse of Phillis Wheatley, and
the narratives of J. R.R.Tolkien.
As these books demonstrate the world-forming magic of the
imprinted page, the uniqueness of these objects’ histories
also brings to mind the multitude of books whose originals no
longer exist, whose current reproductions are inadequate or
incomplete, or whose origins and authors remain unknown to

us.The very books that are constructed
to engage in sustained conversation with
future and past generations are also fragile,
all-too-transient objects.
The marked and bound bundles of paper that Stuart Rose has
shared with us bear signs of their age, use, and eventual deterioration. As we celebrate their preservation as a body of inestimably influential human endeavor, we are also made aware of
how much of the printed legacy of humanity has been—and
1

“The spoken word passes
away, while the written
word remains.”

will be—lost. The time-honored declaration, “Vox audita perit,
littera scripta manet,”1 is as much the expression of our hope as
a fact about the durability of the printed word.

introduction . benson
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We approach this magnificent exhibition, then, partly through
our particular and personal relationships with books. Taking in
these texts up close unlocks rich personal stories: where we were
when we first read Fyodor Dostoevsky or Flannery O’Connor;
who first led us through Aristotle or Moses Maimonides; what we
felt as we became consumed by the worlds of Homer, William
Shakespeare, Mark Twain, or Virginia Woolf. We also come to
this exhibition gripped by the contrast between the historical
power and persistence of these texts, on the one hand, and their
ultimate impermanence, on the other. These books present us
with human strivings to speak beyond the bounds of our specific
time and place, even as they mark the limits and improbabilities
of those very efforts.
As an educator, however, what impresses me most about the
opportunity to experience these books together, on the Uni-

left

versity of Dayton campus, is the capability of these volumes to

isaac newton

create shared spaces for exploration, imagination, creation, and
discovery, both here and now and stretched across time. Some
of these volumes speak directly to one another. Some can be
placed in conversation with each other through our readings of

opticks: or, a treatise
of the reflexions,
refractions, inflexions
and colours of light
London, 1704
First edition

them. All of these volumes can draw us, as active communities
of readers, into dialogue with and about them. These books give
rise to dialogical spaces within which new questions, emotions,
hypotheses, dreams, arguments, relationships, and ways of being
human become possible for us and worthy of our contemplation.
The University of Dayton’s new Common Academic Program
for undergraduates, now entering its second year, embraces the
invitations of books such as these. Unlike most general education curricula, the Common Academic Program is not oriented
primarily toward sprinkling small portions of students’ time
and attention across the breadth of core, disciplinary ways of
human knowing (a little humanities here, a little science and
social science there, and so on). Rather, our new curriculum
seeks to engage the entire University community in the project
of advancing shared goals for student learning: the production
of bodies of scholarly work; the development of intelligent, mutually enriching dialogue among faith traditions; the cultivation
of intercultural competencies; the building of communities
that nourish service, justice, and peace; the growth of practical
wisdom in response to real human problems and needs; the
informed and critical evaluation of the times in which we live;
and the discernment of our individual and communal callings.2

2

For more on these outcomes
for student learning, see
http://www.udayton.edu/provost/_
resources/cap/docs/ud_student_
learning_outcomes.pdf
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“Writing a word is an act

of faith—a measure of trust
in its ability to communicate
what the author wishes
to communicate.”
s a n d r a yo c u m . pa g e 4 2

As we take the opportunity, then, to immerse ourselves in some of these texts and their complex,
intersecting histories and patters of influence, we
enter not only a shared space for dialogue and
reflective examination, but also a curricular commons that is structured to foster integrative learning in the context of the University of Dayton’s
distinctive Marianist educational traditions. In
these books, we encounter multiple, profound ways of articulating what it means to be human, new ways of understanding our
faith commitments in relation to others’ traditions, and deeper
methods for recognizing what is ethically good or right for us to
do. These books also strengthen our awareness of the differences
between ways in which various academic cultures—the traditions
of conceptualization, reasoning, theory, and creative practice
that we call “disciplines”—frame and respond to humanity’s
deepest questions.
Ultimately, our engagements with volumes in the Imprints and
Impressions exhibit challenge us to consider how we might strive
for greater wholeness in our pursuit of knowledge and integrity
in our decisions about how to lead our lives. They challenge us
to integrate our learning, our actions, and the broader, overlapping communities that shape who we are. The essays that
follow in this catalogue discuss the relationship of Imprints and
Impressions to the disciplinary traditions of the physical and life
sciences, the social and behavioral sciences, and the humanities.
I invite those fortunate enough to explore this exhibition to consider how these disciplinary perspectives on the exhibition can
speak to our drive to integrate our thoughts, sentiments, and decisions and to live with whole hearts and whole minds—in short,
our aim to compose meaningful lives and apprehend an intelligible universe out of the fragmentary character of our experience.
Perhaps books such as these can help us to do just that.

introduction . benson
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“Vox audita perit,
littera scripta manet.”

blaise pascal
pensées
Paris, 1670
First edition
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“ The spoken word passes away ,

while the written word remains.”
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“Vox audita perit,
littera scripta manet.”
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wonder-worlds of
words
Sandra Yocum, PhD

Sandra Yocum is an associate professor in the
religious studies department and served as
department chair from 2003 to 2012. Her publications include American Catholic Traditions:
Resources for Renewal, co-edited with William
Portier; Joining the Revolution in Theology:
The College Theology Society, 1954–2004;
Clergy Sexual Abuse: Social Science Perspectives, co-edited with Claire M. Renzetti; as
well as journal articles and book chapters.
As a sophomore in college, she was given
Karl Rahner’s On the Theology of Death. “It
sounds bizarre,” she says, “but its existential
engagement with human awareness of death
in dialogue with the Christian understanding
of death in light of Jesus’s death on the cross
opened up for me the intellectual riches of
theological discussion and led to my switching
from the study of physics to theology.”

wonder-worlds of words . yocum
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Words fill our lives. Even amidst silence, constant chatter fills

polyglot bible: psalter

our inner worlds; words arise within as companions, sometimes

1516

to encourage, other times to berate. We mostly take their pres-

First edition

ence for granted, unless some circumstance robs us of the ability
to use words. Their omnipresence obscures the astounding fact
that we are born into a world given shape and meaning through
words organized into a language. Perhaps engaging in a thought
experiment for just a moment will clarify what language allows us
to do. Imagine a world in which each individual carries the burden of creating a way to communicate and then having to teach
it to every other human being who is simultaneously trying to create his or her own way of communicating. Language celebrates
the social nature of our existence, our dependence on a common
life, and our desire to participate in and shape that common life.
Words come to us as a gift, offered in most cases through parents.
A child utters a first word to the delight of Mom or Dad, Granny
or Papa, and the initiation begins in the ways of words, the intricacies of language, the endless possibilities of expression—first
in our native tongue and later, for the fortunate, in the tongues
of other peoples, which in turn deepens our understanding and
appreciation of our first language. As with any gift, the proper
response to having language at our disposal is gratitude—a
gratitude manifest in honing our skills in the use of language.
Our lives cannot be reduced to language, evident in those key
moments when words fail to express fully some experience;
nonetheless, even in those instances, we draw upon language
to deepen our understanding of those events which exceed our
linguistic boundaries.

In Hebrew, Aramaic, Greek,
Latin, and Arabic
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“Many of these books were initially

controversial and poorly received,
gaining influence only by besting
their competition over time in the
marketplace of ideas.... The genius
of these works gave them a selective
advantage that allowed them to
survive against their intellectually
inferior competition.”
m a r k m a s t h ay . pa g e 5 0

The ability to vocalize thoughts and feelings creates possibilities for engagement with others in day-to-day living. Yet, the
spoken word disappears as quickly as it arises; not
so the written word. The human desire to preserve
something of “the Self” finds various expressions but
none as powerful as writing. Consider for a moment
the creation of the written word. Over a period of
time, humans developed a series of symbols, distinctive marks, associated with those vocalizations to
transfer a thought, idea, feeling, story, or much more
into a visible form that continues to communicate
even in a speaker’s absence. In his musings on The Elements of
Style, E.B.White writes in his own elegant style: “All writers, by
the way they use the language, reveal something of their spirits,

wonder-worlds of words . yocum
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charles darwin
on the origin of species
London, 1859
First edition
Presentation copy
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left
sigmund freud
die traumdeutung
( the interpretation

of dreams )
Leipzig, 1900
First edition
Presentation copy

their habits, their capacities, and their biases.... All writing is
communication; creative writing is communication through
revelation—it is the Self escaping into the open. No writer long
remains incognito.” He then invites his readers to “try rewriting
a familiar [and famous] sentence” to better appreciate “that style
is something of a mystery.”1 White affirms the human desire to
reveal “the Self ” and the nearly infinite possibilities offered by
the written word for that to occur.
What we celebrate here in Imprints and Impressions are the
artifacts of that human desire to communicate, mostly in words,
first spoken or thought, then written. In some instances, the

cover announces the content’s importance;
in other cases, the text’s modest binding
masks its enormous influence on human understanding.
We have the pleasure of seeing a variety of forms of transmission,
from the Tibetan scroll with its exquisite black-ink script to the
commentary on Aristotle’s Logic, another manuscript, i.e., hand
(manu) written (script), to examples from the earliest printing
presses, such as the fifteenth-century Zevach Pesach or the
sixteenth-century Spanish Bible, to a wide variety of nineteenthand twentieth-century texts in more familiar typeface, such as
Mark Twain’s Adventures of Huckleberry Finn (1884). Still one
finds evidence even in the more recent texts that technological
advancements remain deeply rooted in their predecessors. Alex
Haley’s handwritten editing intertwines with a typewritten text,
and that intertwining displays more than the different technologies employed; it displays the writing process itself. The author
corrects, edits, restates in pursuit of the best articulation of the

1

William Strunk Jr., The
Elements of Style with
Revisions, an Introduction,
and a Chapter on Writing
by E.B.White. Reprint of
4th edition in honor of 50th
anniversary of first publication
(New York: Pearson Longman,
2009), 66–67.
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top . detail
malcolm x
the autobiography of malcolm x
1963
Written with Alex Haley
Original typed draft

bottom . detail
j.r.r. tolkien
the lord of the rings
London, ca. 1953–1955
Page proofs of the first edition
with author’s final revisions

wonder-worlds of words . yocum

story he seeks to tell—The Autobiography of Malcolm X. Humans have devoted a great deal of time and effort to preserving
words spoken and written and increasing their availability to
the widest possible audience. Internet access diminishes not a
single iota contained in these beautiful texts but only enhances
an ability to access and thus appreciate them, as is evident in
this essay’s citations.
The texts featured in Imprints and Impressions offer more than
examples of the various techniques humans have used to preserve and communicate their ideas or record their actions and
discoveries in words. These books also illustrate the limits of
words to express the fullness of what humans desire to communicate. No knowledge of Arabic is required to understand that
those who produced the Qur’an sought to communicate that
something of surpassing beauty and importance is contained
in the text. The elegant calligraphy appears in the decorative
framing of blues and gold to highlight that here one finds
Allah’s precious message, first recited by the Prophet Muhammad. In very different ways and for very different purposes,
William Blake’s illustrations of the Book of Job and Salvador
Dalí’s renderings of Alice in her Wonderland display elaborate
worlds beyond the boundaries of narrative and even most readers’ imagining. We can marvel at the works of Euclid, Galileo
Galilei, Nicolaus Copernicus, Johannes Kepler, Isaac Newton,
Marie Curie, Albert Einstein, and others who exemplify the
human capacity to capture the intricate relations of our physical world, even our universe, in the elegance of mathematical
formulas or the simplicity of geometric diagrams. The formulas’

25
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laconic character belies their effects on our understanding
of the physical world, from Copernicus’s solar revolution to
Newton’s ordering of physical relations to Curie’s exploration
of radioactivity to Einstein’s upsetting the Newtonian applecart
with E=mc2. The Second Folio of William Shakespeare’s plays
and the musical score of Ludwig van Beethoven’s Fifth Symphony make clear that some writing cannot rest on the page;
it calls for performance.

All of the texts in this exhibit do far
more than capture random thoughts; they contain whole
systems of thought, testify to wonders, create worlds, offer instructions for living,
and invite explorations beyond themselves. Capturing the spoken word in writing allows human expression to transcend the
boundaries of space and time. Plato’s Opera omnia preserves
dialogues—composed in Greece in the fourth century BCE—
whose content remains an apropos resource in contemporary
dialogues on the human quest for knowledge some twenty-five
centuries later.
Words bear witness to the deeply relational qualities of human
living. As the speaker presumes a listener, so the writer presumes a reader. Our spoken words hang in the air waiting for
someone to hear; those written lie on the page anticipating a
reader. Claims have long been made that words facilitate more
than human interaction; they mediate the divine. It should
come as no surprise that Jewish, Christian, and Muslim texts
appear in this exhibit. Deeply embedded in these traditions is
a confidence that the ultimate source of existence is personal
right . detail
ludwig van beethoven
symphony no. 5 in
c minor, opus 67
1809
First edition of full score

and seeks to communicate in and through a spoken word,
eventually preserved and carefully handed down in a written
form. Christians treasure the phrase: “In the beginning was
the Word.” This opening to John’s Gospel seeks to proclaim
the fullness of Jesus’s identity. The Gospel’s author draws from
the early Christians’ scripture, namely the sacred texts of the
Jewish people, in this case, the first chapter of Genesis. In the
beginning, in the midst of formlessness, the Lord, or more
accurately, the One whose Name cannot be spoken, speaks a
word, “light,” and light comes to be, and it is good, and then
continues to speak other realities into existence, all being
good—in fact, very good. The mysterious power of the spoken
word is the prime analogy for God’s creative and redemptive
presence in the world.

wonder-worlds of words . yocum
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Contemporary debates on the Genesis text offer two reductive
interpretations of this text: either a truncated scientific account
or ancient fantasy. Earlier commentators, both Jewish and
Christian, relish the revelatory power of this text and warn
about the difficulties in interpreting it. They frequently caution their readers against human presumption in claiming to
understand this text or what it intends to describe—the origin
of existence. In The Guide of the Perplexed (twelfth century),
Moses Maimonides admonishes those who might overreach in
trying to explain the origins of existence: “Our Sages laid down
the rule, ‘The Ma’aseb Bereshith [acts/accounts of creation]
2

Moses Maimonides, The Guide
of the Perplexed, trans. from
the original Arabic text by M.
Friedlander, 2nd ed., revised
throughout (London: George
Routledge & Sons, 1904).
Accessed 1 June 2014.
http://www.teachittome.com/
seforim2/seforim/the_guide_
for_the_perplexed.pdf, 73.

must not be expounded in the presence of two.’” 2 Whether the
Sages included the expounder as one of the two is not clear, but
the very next sentence testifies to the exponentially greater responsibility that comes in any attempt to communicate through
the written word: “If an author were to explain these principles
in writing, it would be equal to expounding them unto thousands of men.” After making clear his self-imposed limits and
recognizing his responsibility as a writer, Maimonides proceeds
to delineate what perplexities The Guide will address. His
self-assigned task is “to explain certain words occurring in the

3

ibid., 71.

prophetic books.”3 Of particular interest are those words that
perplex the intelligent reader. The specific audience that he has
in mind is a former stellar student. Maimonides’s acceptance
of his intellectual limits grounds his confidence in his own
rational abilities, and his love of learning fuels his adeptness
with words as he navigates the perplexities of “certain words
occurring in the prophetic books.”

wonder-worlds of words . yocum

The edition in this exhibit shows evidence of an unknown

detail

reader’s pursuit of guidance. Someone took the time to sketch

moses maimonides
moreh nebukhim

a “yad” (Hebrew for hand) in the margins. The yad is the hand-

( the guide of the perplexed )

shaped pointer used to guide the reader’s eye in proclaiming

Possibly Rome, ca. 1469

a portion from the Torah scroll. The pointer’s use signifies both

First edition

the care required in the act of reading Torah and the precious-

Translated from
Judeo-Arabic into Hebrew
by Samuel Ibn Tibbon

ness of the parchment on which the Torah is inscribed. Why
a reader would take the time to draw a yad rather than making a
quick mark is a matter of speculation; perhaps the unknown artist
found something unusually worthy or relevant in Maimonides’s
words that quelled some perplexity. The yad’s presence on that
page bears witness to the ongoing relationship between reader
and writer, linked through a common language, regardless of
the spatial or temporal distance between them.
One of Maimonides’s most appreciative readers was Thomas
Aquinas. Born in 1225, eleven years after the Jewish philosopher’s
death, the Dominican friar took advantage of Maimonides’s
faith-filled wisdom. Like his Jewish predecessor, Aquinas assumed a mutually beneficial relationship between faith and
reason. As a colleague once quipped, “Aquinas was never afraid
of anything he read,” 4 and the medieval scholastic read widely.
He imbibed not only Aristotle’s thought but also the writings
of Muslim and Jewish scholars. His Summa theologica, a small
sampling of his theological and philosophical writings, demonstrates Aquinas’s faith-filled reasoning—even in its format:
human inquiry arranged by topics, divided into questions, with
responses that engage a variety of viewpoints in a systematic and
respectful way. The iconic place of the Summa theologica in the

4

Said by Anthony Godzieba,
PhD, professor of theology
and religious studies,
Villanova University.
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detail
maria montessori
il metodo della pedagogia
scientifica applicato all ’ educazione
infantile nelle case dei bambini
(the montessori method:
scientific pedagogy as applied
to child education in
“ the children ’ s houses ” )
1909
First edition
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Catholic intellectual tradition today obscures the text’s origins
in the lively interfaith theological debates of Aquinas’s day.
Both Aquinas and Maimonides drew their inspiration from the
rich traditions of their faith, especially the sacred texts of Jewish
and Christian scripture. Relatively early in its development,
Christianity accepted the practice of translating its scripture
into the vernacular, i.e., the local language—a development
that may seem surprising given the text’s authority. Of course,
the New Testament itself appeared in koine, or common Greek,
and the Christian community thought it their duty to proclaim
the Gospel to every people, requiring translation into their native tongues. In the late fourth century, Jerome, using the best
Hebrew and Greek manuscripts available to him, translated the
Bible into another commoner’s language, Latin. The Vulgate
became the standard among Western European Christians, but
medieval Christians continued to translate the Bible into a
variety of native languages with little controversy.
The fifteenth-century advent of the printing press permitted a
proliferation of alternative translations.
Increased availability coincided with Christian reformers’ judgment against the Roman church in light of what they read in
the Bible. Despite the efforts of Roman ecclesiastical officials to
mandate the use of the Vulgate and suppress alternate translations, many reformers translated the Bible into their native
tongues. A very fine example of these efforts is the 1569 Spanish
Bible displayed in this exhibit. In terms of lasting influence
among Spanish Christians, it plays a role comparable to the

imprints and impressions
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King James Bible among English-speakers. The translator,
Casiodoro de Reina, while a monk, read Martin Luther’s writing, converted, and then fled Spain to escape the Inquisition.
A slightly revised translation, the Reina-Valera Bible, remains
in use today. This exhibit provides an opportunity to view an
edition, printed in Bern, Switzerland, known as the Bear Bible,
or Biblia del Oso, from its lovely frontispiece, a bear enjoying
honey despite the bees swarming about it. The illustration
identifies the printer, Mattias Appiarius, whose last name translates as “beekeeper.” Its appearance on a text borne out of
strident religious controversy might be viewed as more than the
printer’s insignia. Perhaps the Spaniards who dared to purchase
and read this reformer’s translation saw in the frontispiece an
affirmation of their willingness to risk the Inquisition’s sting
so that they might enjoy the sweetness of God’s word in their
5

Based upon overview found
at http://manifoldgreatness.
wordpress.com/2013/03/16/
casiodoro-de-reina-andthe-bear-bible.
Accessed 2 June 2014.

native tongue.5
Some Jewish children had far more direct encounters of honey
intermingled with sacred texts. “Torah study sweetens one’s life.
To emphasize this sweetness, children—especially in Eastern
Europe—used to begin their study of Hebrew with letters that
had been written in honey. As they learned the letters and
enjoyed the honey, they also learned that the study of Torah was

6

Rabbi Ronald H. Isaacs,
“The Rewards for Torah Study.”
Accessed 2 June 2014.
http://www.myjewishlearning.com/
practices/ritual/torah_study/
how_to_study_torah/reading_
and_studying/rewards.shtml.

sweet.” 6 Torah study, however sweet, often came at a high price.
In 1493, Don Isaac Abrabanel published the Zevach Pesach in
Constantinople, one of many residences after his flight first
from Portugal, his birthplace, and then Spain. An accomplished
Jewish scholar, his service to the Portuguese and Spanish
monarchs, including Queen Isabella, did not prevent his exile.

right
la biblia, que es,
los sacros libros
del viejo y nuevo testamento
( spanish bible )
Basle, 1569
First Spanish edition
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previous spread
zevach pesach
Constantinople, 1505

The Zevach Pesach features the Haggadah, the account of God’s
deliverance of the Jewish people from slavery in Egypt, read at
the seder meal to fulfill the Torah commandment to “tell your
son” of God’s great deeds. In addition to the Haggadah, the

First edition of
Abrabanel’s commentary

Abrabanel edition offers a learned commentary on the Exodus

Earliest obtainable edition

event. This text is described as the second text printed in Constantinople using movable Hebrew type. That fact is enough of
a reason to treasure its existence. Yet, the text’s greater significance lies in its witness to Abrabanel’s commitment to assist his
people even in the midst of great personal trial to honor the To-

7

http://cas.uchicago.edu/
workshops/jst_hb/files/2012/03/
steve-durchslag-jst_hbthe-mysterious-passovermanuscript.pdf.
Accessed 3 June 2014.

rah’s commandment to tell the story of God’s redeeming power.7
The Polyglot Psalter (compiled ca. 1516) provides yet one
more connection to early modern Spain, though less directly.
The six parallel columns of ancient scripts make evident the
Renaissance-Reformation interest in critical editions of biblical
translations. The Genoese Dominican Agostino Giustiniani
(1470–1536), a friend of both Thomas More and the priest and
theologian Erasmus of Rotterdam, funded the project and con-

8

http://exhibitions.nypl.org/
threefaiths/node/35?nref=37&key=12.
Accessed 3 June 2014.

tributed his notable linguistic skills to the text’s final form. 8 It
facilitates comparing the psalms in “Hebrew, a Latin translation
of the Hebrew, the Latin Vulgate, the Greek Septuagint, Arabic,
Aramaic, and a Latin translation of the Aramaic.” 9 Evidently, as

9

http://www.joh.cam.ac.uk/
library/special_collections/
early_books/pix/psalter.htm.
Accessed 3 June 2014.

Giustiniani read Psalm 19:5—“A report goes forth through all
the earth,/ their messages, to the ends of the world”—another
Genoese came to his mind, and he added a gloss celebrating
Christopher Columbus’s adventures across the Atlantic. 10 An
irony emerges if one returns from the gloss back to the psalm.

10

http://exhibitions.nypl.org/
threefaiths/node/35?nref=37&key=12.
Accessed 3 June 2014.

The tenth and eleventh verses declare:
The statutes of the LORD are true,
all of them just;
More desirable than gold,
than a hoard of purest gold,
Sweeter also than honey

11

or drippings from the comb. (19:10b–11) 11

http://www.usccb.org/
bible/psalms/19.

Honey once again intermingles with the sacred words. Unfor-

Accessed 4 June 2014.

tunately, most European adventurers found the allure of gold
far more powerful than the honey-like sweetness of the Lord’s
just statutes.
Other texts included in this exhibition testify to whole other
worlds discovered through human explorations. Charles
Darwin’s five-year sojourn on HMS Beagle came to fruition
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“The implication for the social sciences
is that reality is relative, not objective.”
d o n a l d j. p o lz e ll a . pag e 9 8
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Charles A. Beard,
“Written History as an Act
of Faith.” Annual address
of the president of the
American Historical
Association, delivered at
Urbana, 28 December 1933,
in the American Historical
Review 39, no. 2: 219–231.
Accessed 2 June 2014.
http://www.historians.org/
about-aha-and-membership/ahahistory-and-archives/presidentialaddresses/charles-a-beard.

in On the Origin of Species (1859). Karl Marx’s decades-long
interactions with workers gave texture and depth to his social,
political, and economic analysis of capitalism in Das Kapital:
Kritik der politischen Oekonomie (1867). Sigmund Freud’s
exploration of the inner recesses of the human psyche found expression in The Interpretation of Dreams (1899). Each of these
works, based upon empirical observations, presents something
more than the sum of the author’s discrete observations. Each
writer reflects something akin to what Charles Beard described
in his 1939 American Historical Association presidential address,
“Written History as an Act of Faith.” In it, Beard acknowledges
the historian’s obligation to gather as much data as possible but
then observes that something more occurs in the writing:

wonder-worlds of words . yocum

karl marx
das kapital: kritik der
politischen oekonomie
( capital: a critique of

political economy )
Hamburg, 1867
Volume 1
First edition

The historian who writes history, therefore, consciously or
unconsciously performs an act of faith, as to order and movement, for certainty as to order and movement is denied to
him by knowledge of the actuality with which he is concerned.
Beard’s observations highlight the role of the writer who in the
act of writing does far more than list observations. Darwin,
Marx, and Freud engaged in Beard’s “act of faith.” In the act
of writing, all three gave an “order” to disparate sets of data
and created a narrative of “movement” in describing the complex relationships among their discrete observations. Using
Beard’s standard of excellence, these writers’ acts of faith have
withstood “the verdict of history yet to come.” 12 These writings’
explanatory power have enriched and
rightly complicated our understanding
of life on this planet.
The human impulse to articulate understanding in text and
image takes yet another form in the map. Maps stride the
boundaries between image and text. Claudius Ptolemaeus’s
Geographiae Universae displays the artistic flair of the mapmaker even as he strives to present an accurate and detailed
rendering of the world he inhabits. Learning how to read a
map sparks the imagination about the places we inhabit and
places far from our own in distance and culture. Human
imagination allows more than mapping of worlds; it allows for
the creation of worlds. The Iliad and The Odyssey, attributed
to the Greek poet Homer, testify to the power of story to convey the complexities of human love and conflict and the significance of home and family. The world Homer created is no
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alice’s adventures
in wonderland
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illustrations by Salvador Dalí
Signed by the artist

less wonderful or strange than that of Dante’s pilgrimage from
hell, through purgatory, to paradise in the Divine Comedy;
or Jane Austen as wordsmith extraordinaire in re-creating the
eighteenth- and nineteenth-century English countryside under
the rule of manners in Pride and Prejudice; or Lewis Carroll
taking us down the rabbit hole to the wonder-world of Alice; or
J.R.R. Tolkien’s exploration of a strangely familiar yet alternate
reality of Middle Earth in The Lord of the Rings.
Phillis Wheatley draws upon her own poetic muse to sing in
praise of “Imagination”:
Thy various works, imperial queen, we see,
How bright their forms! how deck’d with pomp by thee!
Thy wond’rous acts in beauteous order stand,
And all attest how potent is thine hand. 13

13

Wheatley, the first African American woman poet, came to

http://www.vcu.edu/
engweb/webtexts/wheatley/
imagination.html.

America at the age of seven as a slave. The 1773 English publication of her poetry preceded her emancipation by four years.
Poetry was the conduit for Wheatley’s voice to enter into the
public arena. No one invited slaves—let alone female ones—to
speak in public. In fact, Wheatley underwent a public challenge to her authorship from leading Bostonians. Knowing
about that challenge makes the frontispiece even more striking.
Its border announces the author, “Phillis Wheatley, Negro
Servant to Mr. John Wheatley, of Boston,” and more importantly depicts her in the very act of writing. Women writing
are also the subject matter of Virginia Woolf’s A Room of
One’s Own (1929). Woolf presumed women’s ability to write;

Accessed 3 June 2014.
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what she sought were greater opportunities—time, space, and
financial support. More than a century earlier, another English
author, Mary Wollstonecraft, wrote A Vindication of the Rights
of Woman (1792). With the clarity that comes from well-reasoned, passionate commitment, Wollstonecraft makes the case
for women to have access to the same education as men. Maria
Montessori (1870–1950) first turned her attention to yet another
marginalized group, children with mental disabilities, and
developed a pedagogy that proved effective with children of

all kinds of abilities. Montessori’s text offers yet
another instance of words’ limits with its amazing
photos. The sense of a child’s potential becomes palpable when gazing
at the photo that captures the intensity of the fierce-eyed girl
seated at her desk in the Montessori classroom.
Education in the spoken and written word remains the coin
of the realm of human knowledge. Malcolm X recalls in his
autobiography the eighth-grade teacher who dismissed his
dream of becoming a lawyer, but such discouragement did
not squelch his desire to learn. Attallah Shabazz, his daughter, writes, “The Autobiography of Malcolm X is evidence of
one man’s will and belief in prayer and purpose.” She wants
the readers to know Malcolm X “foremost as a man. A man
who lived to serve—initially a specific people, then a nation,
and eventually all people of the world.” Such knowledge only
comes in telling or reading her father’s story again and again
and reciting her father’s own words: “One day, may we all meet
14

From the foreword.
Accessed 3 June 2014.
http://al-rasid.com/shared_uploads/
the.autobiography.of.malcolmx.pdf.

together in the light of understanding.”14 Fyodor Dostoevsky
wrestles with the cost of such service in the Brothers Karamazov (1880): “... love in action is a harsh and dreadful thing
compared to love in dreams.... But active love is labor and
fortitude and for some people too, perhaps a complete science.”
When all such efforts seem for naught, and “you are getting
farther from your goal ... you will reach and behold clearly that
miraculous power of the Lord who has been all the time loving

15

Fyodor Dostoevsky, The Brothers
Karamazov, trans. Constance Garnett
(New York: The Modern Library, 1950) 65.
Quote taken from an introduction to the
Catholic Worker Movement, in American
Catholic Religious Thought: The Shaping
of a Theological and Social Tradition,
Patrick W. Carey, ed. (Milwaukee:
Marquette University Press, 2010, 2nd
printing with corrections) 97.

and mys- teriously guiding you.”15 These two writers enter into
relationship through a third party, the reader. Only the reader,
with a little help from translators, can cross the boundaries of
time and space to bring an African American civil rights leader
and a Russian novelist into conversation with each other.
Writing a word is an act of faith—a measure of trust in its
ability to communicate what the author wishes to communicate. Returning to E.B.White for a moment, “Style takes
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its final shape more from attitudes of mind than from the
principles of composition, for, as an elderly practitioner once
remarked, ‘Writing is an act of faith, not a trick of grammar.’”
He defends his inclusion of this “moral observation ... in a rule
book” because “what you are, rather than what you know, will
at last determine your style. If you write, you must believe—in
the truth and worth of the scrawl, in the ability of the reader
to receive and decode the message. No one can write decently
who is distrustful of the reader’s intelligence, or whose attitude
is patronizing.”16 Perhaps the person who displays this style
most dramatically in this exhibition is Anne Frank. One finds

16

Strunk, Elements, 84.

in her diary, written between the ages of thirteen and fifteen,
an astonishing trust tested by the horrors of her own time. Her
entry on July 15, 1944, is only one of many examples:
It’s a wonder I haven’t abandoned all my ideals, they seem
so absurd and impractical. Yet I cling to them because I still
believe, in spite of everything, that people are truly good at
heart. It’s utterly impossible for me to build my life on a foun-

17

http://annefrank.com/
about-anne-frank/diary-excerpts/.
Accessed 4 June 2014.

dation of chaos, suffering and death. I see the world being
slowly transformed into a wilderness, I hear the approaching
thunder that, one day, will destroy us too, I feel the suffering
of millions. And yet, when I look up at the sky, I somehow feel
that everything will change for the better, that this cruelty too
shall end, that peace and tranquility will return once more.17
All of these texts are vessels of humans’ desires
to communicate—words written, thoughts preserved,
for the sake of a reader. Thank goodness Otto
Frank recognized his daughter’s diary as such a precious vessel
and trusted others enough to allow them to read the words she
wrote. Some among us recognize how precious these vessels are
and gather them together in the safety of libraries, personal and
public, and for that we owe yet another debt of gratitude.
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Associate professor and chair of chemistry
Mark Masthay has worked at the University of
Dayton since 2006. He earned his doctorate
in physical chemistry from Carnegie-Mellon
University in 1988; before coming to UD , he
taught at Drake University, New Mexico Highlands University, and Murray State University.
His research details statistical mechanics and
thermodynamics of magnetic systems and the
mechanisms by which light damages the skin and
retina. When growing up, he enjoyed novels by
Arthur C. Clarke (2001: A Space Odyssey) and
John Steinbeck (Of Mice and Men, The Moon

Introduction
If it is true—as one modern writer has stated—that astronomers
“look out at the heavens to look back in time,” 1 it is equally true
that historians of science look back in time to elucidate our
current understanding of the cosmos and its wide variety of
natural phenomena. And though the natural sciences—physics

is Down), but it was a short article on particle
physics in World Book’s 1969 Science Year that
captured his interest in ninth grade and led
him to pursue a career in science. He and his
wife, Jean, have six children, who now reside in
Kentucky, Missouri, Ohio, and Wisconsin.

and astronomy, chemistry, biology, geology, as well as their
close relative medicine—are often perceived as specialties that
relate loosely to each other but are disconnected from daily
life, nothing could be further from the truth. Far from being
an ivory-tower pursuit conducted in dark, dingy laboratories by
people wearing white coats, the scientific enterprise has from
its outset been a human project pursued by individuals with
interests and goals impacted by their personal geographical, historical, and socioeconomic contexts. As such, it both informs

1

William E. Carroll,
“Aquinas and Contemporary
Cosmology: Creation and
Beginnings.” Science &
Christian Belief 24.1 (2012):
5–18.
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and is informed by the humanities and social sciences. The Rose
Rare Book Collection thus constitutes a treasury of books—scientific and otherwise—that touch on issues as old as the nature
and existence of God and as contemporary as the cultural battles
surrounding the teaching of evolution in the public schools,
the morality of nuclear and chemical weapons, and the use of
medical technologies that force families into difficult decisions
regarding end-of-life issues for their loved ones.
right
albert einstein
die grundlage
der allgemeinen
relativitätstheorie
( the foundation of
the general theory
of relativity )
1916
First edition
Presentation issue

The Imprints and Impressions exhibit is a largely Western corpus generated by authors working in North Africa, Europe, and
the United States. It spans 2.5 millennia, beginning with the
early Greek philosophers Plato and Aristotle and ending with the
mid-twentieth-century American works of Flannery O’Connor.
Though they now constitute important parts of the scientific,
philosophical, and theological canon of the West, many of these
books were initially controversial and poorly received, gaining
influence only by besting their competition over time in the
marketplace of ideas. To use an evolutionary analogy, Charles
Darwin—whose seminal On the Origin of Species appears in this
exhibition—might say that the genius of these works gave them
a selective advantage that allowed them to survive against their
intellectually inferior competition.
The natural sciences are united by their reliance on the scientific
method: a common-sense approach to discerning truth in which
hypotheses proposed to explain natural phenomena are tested by
experiment and refined until a theory—an overarching explanatory model consistent with the collective body of observations—
prevails. While the scientific method has been used for centuries,
it did not dominate scientific studies in Europe until the Scientific Revolution of the sixteenth and seventeenth centuries. Prior
to that time, scientific conclusions about the natural world were
commonly based on the word of trusted authorities who had only
infrequently arrived at their conclusions by empirical methods. It
is not surprising, then, that a number of the nonscientific works
in the exhibition played important roles in the development and
advancement of science over the past millennium. The Imprints
and Impressions exhibit is a window into a number of these interactions and the concomitant back-and-forth progress in the
development of physics, astronomy, and cosmology (Aristotle,
Thomas Aquinas, Nicolaus Copernicus, Johannes Kepler, Galileo
Galilei, Isaac Newton, and Albert Einstein), chemistry (Marie
Curie), and biology (Carl Linnaeus and Charles Darwin).
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Aristotle + Scripture =
The New Thirteenth-Century Theology :
Maimonides and Aquinas
Aristotle’s philosophy, largely lost to Europe following the decline of the Western Roman Empire and the consequent loss of
contact with Byzantium, was reintroduced to Europe by Islamic
scholars in the 1100 s. It was rapidly incorporated into Jewish
and Christian theology, most notably via Moses Maimonides’s
The Guide of the Perplexed (twelfth century) and Thomas Aquinas’s Summa theologica (1265–1274; never completed). This
synthesis of Aristotelian philosophy and the Bible was initially
controversial and problematic for both Maimonides and Aquinas
because it appeared to place the work of a pagan author on a
par with holy writ. Maimonides and Aquinas nevertheless prevailed, the latter in spite of vociferous opposition from some
of his colleagues at the University of Paris in the 1260s and ’70s.

In fact, Aquinas’s theology eventually
so thoroughly vanquished that of his detractors that the
Summa was placed on the altar alongside the Bible at
the Council of Trent (1545–1563). Thomism—as Aquinas’s philosophy came to
be known—has been the official philosophy of the Catholic
Church since Pope Leo XIII declared it such in 1879.
Though a theologian, Aquinas significantly impacted subse-

quent scientific developments. By incorporating the earth-centered cosmology of Aristotle into Christian theology, Aquinas
helped set the stage for the famous conflict between Galileo
and the Church half a century after Trent, when the merits of
the heliocentric cosmology of Copernicus and Kepler were
becoming increasingly clear.
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Empirical Science Contradicts Aristotle:
Heliocentrism and the Removal of Humankind from
the Center of the Universe
The idea of a universe with the sun at its center—in direct contradiction to the earth-centered cosmos of Aristotle and Ptolemy—
crystallized during the sixteenth and seventeenth centuries as a
result of the efforts of Copernicus in Poland, Kepler in Austria,
and Galileo in Italy. The Aristotelian-Ptolemaic model, which
gained strength in Europe via Aquinas’s synthesis of Aristotle and
scripture, placed the earth at the center of the universe, with the
sun and the planets—at that time limited to Mercury, Venus,
Mars, Jupiter, and Saturn—revolving in circular orbits around
it. Copernicus challenged this traditional view in his De Revolutionibus Orbium Coelestium (On the Revolutions of Celestial
Spheres) (1543), which placed the sun at the center with the
planets—earth included—revolving in circular orbits around it.
Though Copernicus’s model was a significant improvement over
that of Aristotle and Ptolemy, it still contained anomalies that
did not fit easily with empirical observations. These anomalies
went away, however, if the planets were assumed to follow elliptical orbits around the sun, as demonstrated by Kepler in his
Astronomia Nova (New Astronomy) (1609).
A year after the publication of the New Astronomy, Galileo, a
mathematician and scientist loyal to the Church, published his
small book Sidereus Nuncius (Starry Messenger), in which he
detailed his observations of the lunar surface and confirmed the
existence of four large moons orbiting the planet Jupiter—feats
remarkable for the time. Unlike the New Astronomy, which
required forty years to become widely known, Starry Messenger
was immediately received with enthusiasm and acclaim; the 500
copies of the first edition sold out within a week of publication
(the one on display in Imprints and Impressions is one of only
two known to be remaining from this earliest edition).
In spite of the Messenger’s initial success, its publication posed
a significant risk for Galileo, as it was potentially heretical on
at least two counts. First, the presence of craters and mountains
on the lunar surface led Galileo to con“The Imprints and Impressions

clude that the moon was composed of ord-

exhibit reveals the indispensability of inary terrestrial substances rather than the
the scientific method, with its reliance on perfect quintessences (perfect substances),
empirical observation, as well as the need which Aristotle and his disciples believed
for magnanimity and deferred judgment to be characteristic of all celestial bodies.
on the part of existing authority...”
m a r k m a s t h ay . pa g e 7 8
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Second, and probably more important, Galileo’s observation of
moons orbiting Jupiter contradicted the Aristotelian-Ptolemaic
assumption that celestial bodies could only orbit the earth. The
Messenger proved to be a harbinger of later and more profound
difficulties for Galileo. He was eventually tried before a commission of seven cardinals and officials of the Congregation of
the Holy Office in Rome and placed under house arrest in 1633
following the publication of his Dialogue Concerning the Two
Chief World Systems during the papacy of Urban VIII. No pope
officially uttered the name “Galileo” again until Pope Paul VI
mentioned him in a conciliatory speech in 1965.

Galileo’s trial and detention had a chilling impact
on other thinkers, including his younger French Catholic
contemporary René Descartes . To avoid censure, Descartes used cautious,
somewhat veiled language when he published his Discours de
la méthode pour bien conduire sa raison, et chercher la verité
dans les sciences (Discourse on the Method ) (1637) four years
after the trial, thereby launching the ambitious—and potentially heretical—project known today as Cartesian philosophy.
previous spread . left . detail
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There can be little question that the Galileo affair had similar
effects on other scholars.
Negative fallout from the Galileo affair proved problematic for
the Church in the succeeding centuries. To help mitigate the
damage, Pope John Paul II—who had a deep appreciation for
the importance of science to philosophy, theology, and society
as a whole—reopened the Galileo case for review by a Church
commission in 1981, almost 350 years after the trial. The commission’s findings—eleven years in the making—vindicated
Galileo in part, at the same time minimizing the Church’s
culpability in the events of 1633. The Galileo affair, one of the
most important events in the history of science, continues to be
debated by scholars within and outside the Church.
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Light, Gravity, and God:
Natural Theology in the Physics of Isaac Newton
In a 1676 letter to his rival Robert Hooke, Isaac Newton wrote that
if he had seen further than his contemporaries, it was only by standing on the shoulders of giants.2 Those giants must have been very
tall indeed, as the sweep of Newton’s scientific vision was immense.
This letter preceded by nearly a decade Newton’s monumental
Philosophia Naturalis Principia Mathematica (The Mathematical
Principles of Natural Philosophy) (1687) 3 and by nearly three
decades his Opticks: Or, a Treatise of the Reflexions, Refractions,
Inflexions and Colours of Light (1704)—the latter of which is on
display in Imprints and Impressions. Newton was notoriously sensitive to criticism, and he apparently delayed the publication of
Opticks until the year following Hooke’s death because he had taken
offense at comments Hooke had made regarding its content.
The Principia Mathematica and Opticks resulted in revolutionary

2

Richard S. Westfall,
The Life of Sir Isaac Newton,
ed. H.W. Turnbull (London:
Cambridge University Press,
1993) 102–106.
The Correspondence of Isaac
Newton, Vol. I, 1661–1675
(London: Cambridge University
Press, 1959) 416 – 417.
3

Though a part of the Rose Rare
Book Collection, this volume
is not on display in the Imprints
and Impressions exhibit.

leaps forward in humankind’s understanding of gravity and light,
respectively. And though we better understand these two phenomena today as a result of relativity theory and quantum mechanics,
the two revolutionary innovations of twentieth-century physics,
complete elucidations of the nature of gravity and light and their
relationship to each other remain elusive to the present day. For
example, the existence of the graviton—the particle believed to
mediate the gravitational force—has yet to be demonstrated. Likewise, the relationship of gravity to quantum mechanics and to the
other three fundamental forces in nature—electromagnetic, weak
nuclear, and strong nuclear, each of which is incomprehensibly
stronger than gravity—remains unclear. And one need look no
further than the famous wave-particle duality of quantum mechanics to see that physicists are still somewhat in the dark as to the exact
nature of the fundamental quantum of light known as the photon:
Is it a wave, or is it—as Newton believed—a corpuscle (particle)?
Though he followed closely on the heels of Galileo, Newton (ostensibly an orthodox Protestant, but really a clandestine Unitarian with
an interest in alchemy and magic) did not face potential censure
from Rome. Even so, the Principia Mathematica and Opticks were
both based in part on natural theology, as Newton derived much
of his science from what he believed was the handiwork of God in

left
isaac newton

apologetics for theism, as he took pains to make clear in the second

opticks: or, a treatise
of the reflexions,
refractions, inflexions
and colours of light

edition of Opticks, published in 1717, to ensure that his ideas were

London, 1704

not being used by freethinkers with antitheistic agendas.

First edition

nature. In fact, Newton consciously intended these books as partial
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The Classification and Origin
of Biological Species:
Linnaeus and Darwin
Carl Linnaeus (1707–1778), the son of a Swedish Lutheran
minister, was a gifted observer of nature with a gift for categorization. With the publication of his Systema Naturae (A General
System of Nature) in 1735, he laid the foundation of the system
still used by biologists today for the classification for living
organisms. Though principally a botanist (as well as an avowed
theist), Linnaeus anticipated Darwin by more than a century
when he classified human beings as animals; he numbered them
among the primates, as scientists still do today.
Charles Darwin (1809–1882) was raised in a Christian nonconformist home in England in the early 1800 s; upon failing
in his studies to become a physician, he seriously considered
entering Christian ministry. During this time, which preceded
his famous journey to South America on the HMS Beagle, he
was influenced by geologists who advocated the idea of an
ancient earth—an idea held by most scientists today. He was
thus primed for the gradual revolution in thought that came
about during his five-year nautical expedition (1831–1836).
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The geological observations Darwin made while traveling on
the Beagle confirmed his preconception that the earth was
much older than a literalist reading of the Bible would suggest.
More importantly, his careful studies of the plants and animals
in various South American locales (most famously, the fourteen
different species of finches he observed in the Galapagos Islands,
each adapted to its own specific habitat) convinced him that
life had developed slowly over eons as a
result of organisms progressively adapting.
This process of adaptation was mediated

“Human development is

driven by innate tendencies....
Education is most effective when
the environment encourages and
supports and cultivates these
tendencies. In other words,
effective education depends on
the integration of hereditary and
environmental factors .”
d o n a l d j . p o l z e l l a . pa g e 9 8

by natural selection, in which small but
favorable changes in organisms conferred
a selective advantage to those that underwent the most favorable changes. Over
long periods of time, then, some species
survived, while others died off in a kind
of biological, Malthusian survival-of-thefittest contest: evolution.
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Though his evolutionary ideas began to crystallize during his
journeys on the Beagle, it was more than twenty years later that
Darwin published his seminal work On the Origin of Species
(1859), in which he for the first time detailed his theory of evolution. The delay was due in part to Darwin’s cautious nature.
He wanted to be sure he presented a thoroughly convincing
case when he went to press and consequently collected reams
of data during the twenty or so years between his initial conception and the publication of the Origin. He also anticipated
that his proposal would be fraught with controversy because of
its theological implications, which was another factor in the
delay. The Origin met with less initial resistance than Darwin
anticipated, but opposition eventually did come and continues
in the present.
In hindsight, the ideas Darwin presented in the Origin are all
the more remarkable given that he lived prior to the discovery
of genes or DNA and hence could have known little about the
chemical mechanisms that give rise to heredity and mutations—
the invisible, driving forces behind natural selection. Darwin
continued to develop his ideas subsequent to the publication
of the Origin and eventually published The Descent of Man 4
(1871), in which he speculated on the evolution of humankind
and the evolutionary origins of religion—anticipating the field
known as evolutionary psychology.
For all of his knowledge and genius, Darwin possessed the
attractive humility characteristic of many thoughtful agnostics,
in whose number he counted himself. Because he was openly
ambivalent about the existence of God, Darwin was not given
to the hubris that dogmatists on both sides of the theist-atheist divide manifest today. Were he with us now, he would be
among the calmer, more reasonable voices in the culture wars
that surround evolutionary thought.
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charles darwin
on the origin of species
London, 1859
First edition
Presentation copy
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Though part of the Rose
Rare Book Collection, The
Descent of Man is not on
display in the Imprints and
Impressions exhibit.
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The Nuclear Age:
Curie, Einstein, and the Special Theory of Relativity
The foundations of the nuclear age, with its blessings and
curses, were laid over the course of the last decade of the nineteenth century and the first decade of the twentieth by Marie
Skłodowska Curie and Albert Einstein. Curie was a Polish prodigy who, in pursuit of a career in science, overcame remarkable
obstacles, not least of which was a strong bias against female
academics in her home country and in Paris, where she made
her most important discoveries.
Working in collaboration with her research advisor Henri
Becquerel and her husband, Pierre, Curie characterized the
newly discovered phenomenon of radiation, as well as the
radioactive substances from which it emanated. One of these
substances was a previously undiscovered element, which
Curie named polonium in honor of her homeland. Because
of the strong bias present in the scientific community of her
day, her 1903 doctoral thesis, Recherches sur les substances
radioactives ( Research into the Properties of Radioactive
Substances), was accepted only with considerable difficulty—
yet she received the Nobel Prize in Physics in December of
that same year, thereby becoming the first woman to win a
Nobel Prize in any discipline.
Her efforts over the next several years involved the purification
and isolation of the element radium from the mineral pitchblende. This was difficult and tedious work that required the
separation of the new radioactive element radium from its close
chemical cousin barium, which is also present in pitchblende.
In spite of her efforts, Curie was able to extract only seven-hundredths of a gram of radium from a ton of pitchblende. She was
awarded the Nobel Prize in Chemistry in 1911, making her the
only person to date to win Nobel Prizes in multiple sciences.

Although scientific research was her life’s work,
Curie was given to strong humanitarian motivations.
Working with her seventeen-year- old daughter, Irène (who later
shared the 1935 Nobel Prize for Chemistry with her husband,
Frédéric Joliot-Curie), the elder Curie developed and deployed
mobile radiography units to diagnose and disinfect battlefield
wounds for more than one million soldiers on the battlefields of
France during World War I.
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After the war, Curie resumed her research efforts and wrote
an account of her war experiences, as well as a biography of
her husband, who died in an accident on a Paris street in 1907;
she never remarried. She became an internationally renowned
figure, directed the Radium Institute (known today as the
Institut Curie), and served on the International Commission
for Intellectual Cooperation of the League of Nations and the
International Atomic Weights Commission. She died in 1934
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chemical weapons in
all quiet on the western front
In Chapter 4 of Im Westen nichts Neues (All
Quiet on the Western Front) (1929), Erich
Maria Remarque describes the horrific
impact of a poison gas attack on German
soldiers fighting in the trenches in France
during World War I. There is of course historic fact to back up this fictional account,
based in part on Remarque’s personal
experiences, as chemical weapons (usually
chlorine or mustard gas, the large-scale
manufacture of which was facilitated by
improvements in chemical knowledge and
technology) were responsible for more than
91,000 deaths and 1.2 million hospitalizations during the Great War. Remarque
forces readers to ask why so much scientific
effort is dedicated to the development of
destructive technologies. Remarque knew
that, like all human endeavors, science is
a double-edged sword that can be used for
good or evil.
mark masthay

left . detail
erich maria remarque
im westen nichts neues
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western front)
1928
Corrected galley proofs
in author’s hand
The 1929 first edition is also
included in the exhibition.

of aplastic anemia, which almost certainly originated from
her work with radioactive materials without protective equipment for many years; the harmful effects of radiation were
not adequately appreciated during the early portion of her
scientific career. Her cookbook remains radioactive to this
day, as do her research papers from the 1890s—the latter to
such an extent that those studying them are required to wear
protective clothing.
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albert einstein
die grundlage der allgemeinen
relativitätstheorie
(the foundation of
the general theory
of relativity)
1916
First edition
Presentation issue
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Amsterdam, 1947
First edition in Dutch
The first edition printed in the
United States (New York, 1952) is
also included in the exhibition.
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During the same years that Curie was isolating radium from
pitchblende, the young German physicist Albert Einstein was
working as a patent clerk in Switzerland. His research efforts
were remarkably productive during this period, resulting in
articles that explained, among other things, the photoelectric
effect (1905) and the special theory of relativity (1905). This
second work led Einstein to the highly counterintuitive and
revolutionary conclusion that the speed of light is the same
in all inertial reference frames—which by definition move at
“ Einstein imagined two men

trying to determine the precise moment a
speeding train reaches a location along its
path. One of the men does this while he is
riding on the train; the other does this while
he is standing on the station platform as the
train passes. According to the theory,
each man will mark the event at a different
time. The implication for the social sciences
is that reality is relative, not objective. Put
more simply, one person’s experience of an
event will be different from another person’s
experience of the same event .”
d o n a l d j . p o l z e l l a . pa g e 9 8

constant speed with respect to each other—because space
contracts and time lengthens proportionally as the speed of a
reference frame increases.
It was in the context of his work on special relativity that Einstein derived his famous equation E= mc2, which states that the
energy equivalent E of a mass m is equal to the mass multiplied
by the square of the speed of light c. This equation explains
the incredible energies released in nuclear reactions and lies
at the heart of efforts to harness nuclear energy for peacetime
use. It also informed the efforts of the scientists and engineers
who developed the atomic bombs dropped on Hiroshima and
Nagasaki, Japan, to end World War II—a development Einstein
came to regret, at least in part, during his later years.
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Newton’s Gravitational Theory Modified
but Not Abandoned:
Einstein and the General Theory of Relativity
Einstein’s 1918 article Die Grundlage der allgemeinen Relativitätstheorie (The Foundation for the General Theory of
Relativity) was the first publication by Einstein detailing
his greatest intellectual achievement, in which—like Isaac
Newton three centuries earlier—he attempted to characterize
gravity. Like the special theory developed twelve years earlier,
the general theory of relativity is counterintuitive
and—as its title indicates—applies to a wider
variety of systems and conditions. The special
theory explained why the speed of light is constant
in all inertial reference frames; the general theory
explains why light moves with the same speed in
all non-inertial reference frames, which are by
definition accelerated with respect to each other.
According to Newton’s Second Law of Motion—
force equals mass times acceleration (F= ma)—two
reference frames that are accelerated with respect
to each other will behave as though a gravitational
force is acting between them. The general theory
thus specifies the relationship between gravitation
and the geometric structure of space–time—that all-important,
science fiction-sounding, real-but-mysterious fundamental
fabric of the universe—essential to modern technologies such
as cellphones and satellites.
The general theory amplified Newton’s theory of gravitation
without contradicting it. Einstein did not negate Newton;
Newton’s model is perfectly good and is still used by physicists under the conditions to which it applies (which is most
conditions). Einstein’s model simply applies to a broader range
of conditions and explains phenomena Newton’s model cannot
address. Consequently, Einstein’s general theory has become
the standard by which all modern theories of gravitation and
cosmology are judged today. That said, it is somewhat surprising that though his special and general theories of relativity
made him famous, it was for his explanation of the photoelectric effect, published sixteen years earlier, that he received the
1921 Nobel Prize in Physics.
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a nonscientific sidebar :
euclid, the spanish bible, and lincoln
It is interesting to note that three centuries
after the Spanish Protestant Casiodoro
de Reina published a translation of the
Bible into his native vernacular, Protestant
ministers on the Illinois frontier impacted
Lincoln’s antislavery sentiments as well
as his political discourse: He quoted the
synoptic Gospels when he laid out the central thesis of his famous “House Divided”
speech at the Illinois Republican State
Convention in June of 1858, thereby initiating The Lincoln-Douglas Debates conducted
later that year. While the Spanish Bible in
Imprints and Impressions did not directly
impact Lincoln’s politics, ideas similar to de
Reina’s did.
Also worthy of note: Though it undoubtedly
had little impact on his politics, Lincoln
prided himself on having mastered the first
six books of Euclid’s Elementa Geometrica
(Elements of Geometry) in the years leading
up to his presidency.
mark masthay
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Conclusion
The books in the Imprints and Impressions exhibit played
significant roles in a number of the most important events in
the history of science, dating from the eleventh century to the
present day. These books reveal the genius and the limitations
of Maimonides’s and Aquinas’s Aristotelian–Biblical synthesis
in the eleventh and twelfth centuries, as well as a later, negative role in suppressing the heliocentric view of the universe
expounded by Copernicus, Kepler, and Galileo.
The books also touch on the radical changes in our view of the
universe engendered by the theories of gravitation developed
in the seventeenth and twentieth centuries by Newton and
Einstein. Newton combined the empirical observations of his
heliocentric predecessors with the predictive and explanatory power of mathematical physics. Einstein expanded upon
Newton’s model in his general theory of relativity without
contradicting Newton; his model is now the standard by which
all modern gravitational and cosmological models are judged.
Along with Curie, who discovered and characterized radioactive compounds against the difficult odds faced by the female
scientists of her day, Einstein gave birth to the nuclear age with
his special theory of relativity, which radically changed our
view of space and time by demonstrating that they are relative—
not absolute—entities, contingent upon the reference frame
from which they are observed. In the process, he also derived
his famous equation E= mc2, which anticipated the promise of
nuclear energy and the profound destructive power of nuclear
weapons. Within forty years of the date of publication of the
special theory, weapons based on this equation were used, a fact
for which Einstein was not entirely grateful. Given her humanitarian bent, it is almost certain that Curie would have shared
Einstein’s regret had she been alive at the end of World War II.
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The scientist Curie also shared a common bond with the
novelist Remarque: Both had been present on the battlefields
of France during the First World War, the latter as a soldier in
the German army, the former as a medical worker who used
the radium she had procured in her laboratory to disinfect
wounds, thereby showing how scientific discovery may be used
for humanitarian ends.
The combined efforts of Linnaeus in the eighteenth century
and Darwin in the nineteenth gave birth to Darwin’s famous
theory of evolution, which so radically and controversially
changed our view of the origin of life, human and nonhuman,
as well as the entire biological research enterprise. Their work
lies at the root of many of the battles being fought in today’s
culture wars.
That said, one important aspect of the scientific research
enterprise cannot be revealed by the books in Imprints and Impressions, precisely because these books are classics. As central
as they are to scientific progress, the seeming leaps of reason
by luminaries like Aquinas, Galileo, Newton, Darwin, Curie,
right
phillis wheatley
poems on various subjects ,
religious and moral
London, 1773
First book published
by an African American
Frontispiece illustration
of author is by African American
slave artist Scipio Moorhead.

and Einstein are contingent upon the summative, incremental
progress generated by the large numbers of scientists of lesser
ability putting in long hours at the research bench and in the
field. These average scientists provide the shoulders—individually short yet collectively tall—on which the luminaries stand
to see further than the rest of us.
Taken as a whole, the Imprints and Impressions exhibit reveals
the indispensability of the scientific method, with its reliance
on empirical observation, as well as the need for magnanimity
and deferred judgment on the part of existing authority in
the absence of evidence that convincingly contradicts new
findings. In this regard, both conservatives and visionaries have
essential roles to play. Conservatives—who resist change and
emphasize the value of established doctrines and truths—set
a high bar for the acceptance of new ideas. Without them,
changing existing scientific paradigms becomes too easy, and
truth becomes cheap. Visionaries—who promote change
by challenging established doctrines and truths when new
evidence becomes available—surmount the conservative high
bars when their new evidence is convincing enough. Without
them, changing existing scientific paradigms becomes too
difficult, and truth becomes ossified.
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Time, ink, and my readers’ patience will fail if I go on to
discuss books in the exhibit that impacted the nonphysical
sciences: Karl Marx’s Das Kapital: Kritik der politischen
Oekonomie ( Capital: A Critique of Political Economy) (1867),
which impacted economics and political theory, not to mention the geopolitics of the twentieth century, and Sigmund
Freud’s Die Traumdeutung ( The Interpretation of Dreams)
(1900), which initiated psychoanalysis, thereby revolutionizing
the field of human psychology. I thus close with an observation made by Marx in his Theses on Feuerbach, published

“Philosophers have hitherto only interpreted
the world in various ways; the point is to change it.”
On that standard, the authors of the works in the
Imprints and Impressions exhibit turn Marx on his head:
They changed the world by interpreting it.
posthumously in 1888:
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In the fall semester of my final year as a graduate student at the
University of Michigan, I was a teaching fellow in the psychology
department, assigned to teach one section of the introductory
psychology course. The course was unusual in that some sections
were designated “introductory psychology as a natural science”
and others “introductory psychology as a social science.” I recall
that we could choose which of the two to teach, and I readily
chose the natural science version for two reasons. First, I was
pursuing a program of study that stressed the more “scientific”
aspects of psychology, such as learning, memory, artificial intelligence, and neuroscience. My dissertation was an experimental
investigation of the effects of 24 hours’ sleep loss on short-term
recognition memory. Second, I felt that other areas of psychology,
such as clinical and social, lacked rigor and did little to advance
the discipline despite their being more popular.
I was surprised, then, to learn that the primary textbook—and
most of the assigned reading—was the same for all the sections.
The differences were fairly minor. The natural science version
included more about methodology or physiological psychology,
for example, while the social science version included more
about personality theory or abnormal psychology. For the most
part, however, the two courses were identical, including the
exams. Over the years, I have become increasingly convinced
that maintaining such a disparity not only is unnecessary, but has

left
blaise pascal
pensées

limited our understanding of human behavior as well. I now pre-

Paris, 1670

fer to use the term “psychological science” to refer to both the

First edition

natural science and social science approaches. Each seeks to explain psychological phenomena through the application of the
same scientific methodologies. But they differ in the phenomena
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to be explained. This holistic conception is useful, I believe, for
it locates psychology alongside the other established sciences
(e.g., chemistry, physics, biology). And I view the other social
sciences—sociology, political science, and economics—in the
same way. Each employs scientific methods to explain different
phenomena or different levels of the same phenomena.
A great many of my natural sciences colleagues do not embrace
this conception. Instead, they maintain that the social sciences
are not sciences at all. They cite a number of reasons. One is that,
except for lower-level mechanistic processes, human behavior is
inherently unpredictable. This belief is bolstered by certain philosophical assumptions, primarily the idea that much of human
behavior is governed by free will, thereby making scientific inquiry a futile exercise. Another belief is that social science may be a
“true” science, but social scientists exhibit inferior scientific skills.
Both of these beliefs are tenuous. Current thinking among philosophers of mind is divided. On the one hand is the belief that all
human behavior is predictable in principle and that free will is an
illusory phenomenon. On the other hand is the belief that only
some of human behavior is predictable. In this case, free will is
considered a real phenomenon that can and does influence some
human behavior. In both cases, however, at least some of human
behavior is amenable to scientific inquiry. The belief that social
scientists exhibit inferior scientific skills is also tenuous. Comright

pared to the natural sciences, the history of the social sciences is

william blake

brief. Yet during this time, social scientists have become increas-

illustrations of
the book of job
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Original boards

ingly more skillful, particularly in controlled experimentation
and statistics. Here, they are among the most sophisticated of
scientific practitioners.
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The preceding provides the context for my remarks on Imprints
and Impressions, this marvelous exhibit of rare books. Because
so many of them are germane to social scientist concerns, my
biggest challenge was to decide which books not to discuss.
Collectively, those discussed in this essay reveal fundamental
aspects of the human condition.
The early biblical texts, e.g., the Polyglot Bible and the Qur’an,

left . detail

use narrative to illustrate thoughts, emotions, motivations,

rené descartes

decisions, interpersonal communications and interactions, and
group dynamics. I think of these as the data social scientists
seek to explain. The exhibit includes more recent works, both
fiction and nonfiction, that employ narrative to examine these
and other experiences that help to define the human condition.

discours de la méthode
pour bien conduire sa
raison, et chercher la
verité dans les sciences
(discourse on the method)
Leiden, 1637
First edition

They raise issues of war (Erich Maria Remarque’s All Quiet on
the Western Front and the epic poems of Homer); racial identity (Ralph Ellison’s Invisible Man and The Autobiography of
Malcolm X); gender identity (Virginia Woolf’s A Room of One’s
Own); violence and spiritual change (Flannery O’Connor’s A
Good Man is Hard to Find); family dynamics and qualities of
human behavior (Fyodor Dostoevsky’s Brothers Karamazov);
the quest for meaning in the face of tragedy (Johann Wolfgang
von Goethe’s Faust); the indomitability of the human spirit
(Anne Frank’s Diary of a Young Girl); and the development of
character (Jane Austen’s Pride and Prejudice).
Hippocrates’s (ca. 460 –370 BCE) Medicorum omnium, part of
the Octoginta volumina displayed in this exhibit, contains the
oldest natural science material in the exhibit. A synthesis of the
ancient anatomical, physiological, and medical knowledge as
recorded by Latin, Greek, and Arabic scholars, Hippocrates’s
work influenced scientific thinking about the human organism

until the early nineteenth century. He assumed correctly that the
brain was the major controlling center for the body.
He believed also that all human conditions are natural phenomena that can be explained scientifically, including those of
special interest to social scientists such as human development,
personality, and the higher mental functions. It seems likely
that Hippocrates would have considered social science to be
one of the natural sciences.
The classic philosophical texts, beginning with Plato’s (ca.
423–347 BCE) Opera omnia (1534) and Aristotle’s (384–322
BCE) Logic (ca. 1644) and culminating with René Descartes’s
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(1596– 1650) Discours de la méthode pour bien conduire sa
raison, et chercher la verité dans les sciences (1637) provide
what is still a helpful theoretical context for understanding our
world and the human organism, one in which the principles of
nativism, empiricism, and scientific inquiry are integrated. The
degree to which human behavior is governed by inborn characteristics or by encounters with the environment is a question
that the respective philosophies of Plato and Aristotle raise.
This fundamental question has informed research and theory in
the social sciences since the nineteenth century. It remains one
of the most elusive problems in the history of science.
Descartes’s impact on the social sciences is particularly significant. He was not only a brilliant philosopher, but also a scientist with a basic understanding of the nervous system. Descartes
likened the body to a hydraulic machine in which vital fluids
are conveyed to the sense organs, muscles, and glands to proright
hippocrates
octoginta volumina
(the hippocratic corpus)
Rome, 1525
First edition of the
first complete
Latin edition

duce movement. Like Hippocrates, Descartes recognized the
brain’s importance for controlling the organism. However, unlike Hippocrates, Descartes viewed the brain as the locus of the
mind, which he believed to function differently from the body.
Descartes proposed a model whereby the mind could interact
with the body to control movement. The implied existence of
self-awareness and free will suggests that Descartes would draw
a distinction between the social and natural sciences.
Although less apparent, the physical sciences have had a
profound effect on the social sciences. The Rose Rare Book
Collection includes the works of four of the greatest historical

1

Cosmographia is not
included in the Imprints
and Impressions exhibit.
However, visitors may view
another of Ptolemy’s works,
Geographiae Universae,
which contains 64
woodcut illustrations.

2

Harmonices Mundi,
part of the Rose Rare
Book Collection, is not
included in the Imprints
and Impressions exhibit.
Another of Kepler’s
important works,
Astronomia Nova,
is on display.

astronomers: Ptolemy’s (ca. 90 –168) Cosmographia,1 Nicolaus
Copernicus’s (1473 – 1543) De Revolutionibis Orbium Coelestium, Johannes Kepler’s (1571 – 1630) Harmonices Mundi,2
and Galileo Galilei’s (1564 – 1642) Sidereus Nuncius. In Cosmographia, Ptolemy belies his reputation as someone who, like
the ancient Greek philosopher-scientists, thought mistakenly
that the earth lies at the center of the universe. It actually contains a startlingly accurate map of a spherical earth. Lost during
the Middle Ages, the Cosmographia was rediscovered during
the Renaissance, at which time it helped to correct the idea that
the earth is flat. Drawing on his own and earlier astronomers’
observations, Copernicus described the heliocentric model of
the universe that replaced Ptolemy’s geocentric system. Kepler
and Galileo subsequently provided strong support for the
heliocentric model.
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Considered as a whole, these four astronomical works describe
the natural world not as an objective reality, but rather as it
appears to the human observer. This shifted the frame of reference from what is being observed to the one doing the observing. It offers a perspective highly compatible with the tenets of
social science. Although Galileo sought to temper this powerful idea, the Church judged it to be blasphemous because it
challenged the belief that man cannot discover truth except as
it is revealed through God. In comparison, the human observer
is fallible. This belief persisted until the next generation of
scientists embraced a more enlightened model for scientific
inquiry—one that we follow still.
Isaac Newton (1642– 1727) is a preeminent figure in the history
of Western science. The exhibit includes a rare first edition
of his Opticks: Or, a Treatise of the Reflexions, Refractions,
Inflexions and Colours of Light. The book includes a description of Newton’s ingenious experiment in which white light was
passed through a prism lens to reveal all the colors of the visible
spectrum and then passed through a second prism where it appeared, reassembled, as white light again. Newton’s experiment
demonstrated, through analysis and synthesis, that an empirical
phenomenon arises through a blending of elements that are not
otherwise apprehended.
In addition to its impacting subsequent research on vision and
light, the book proved of special interest to nineteenth-century
British empiricists and the first generation of psychological
scientists. Newton’s experiment suggested that the higher-order
conscious phenomena—our ideas—are

“These books give rise to dialogical

formed through the coalescing of sub-

spaces within which new questions, conscious elements—sensory impressions
emotions, hypotheses, dreams, and their reflections. The higher-order
arguments, relationships, and ways of
being human become possible for us
and worthy of our contemplation.”
pau l h . b e n s o n . pag e 1 3
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ideas are qualitatively different from those elements. The philosopher John Stuart Mill used the metaphor “mental chemistry” to describe this process. Because Mill also made important
contributions to ethology, women’s rights, ethics, morality, and
education, he can be viewed as a bridge between Newton and
the social sciences.
Newton had another significant impact on the social sciences.
He was a prodigious mathematician, as is readily apparent in
his masterpiece Principia Mathematica (The Mathematical

3

Though part of
the Rose Rare Book
Collection, Principia
Mathematica is not
on display in the
Imprints and
Impressions exhibit.

Principles of Natural Philosophy).3 There, Newton likened the
universe to a lawful clockwork mechanism designed by God the
“great watchmaker.” As a machine, the universe could be understood through the application of mathematics and the calculus,
which Newton invented. By extension, it seemed plausible
that mathematics could be used to understand all of nature
including human behavior. Newton’s mechanistic world is
reminiscent of Kepler’s as described in the Harmonices Mundi.
Both viewed the universe as a holistic configuration, consistent
with structuralism—the principal theoretical perspective of the
social sciences during the nineteenth century. These included
psychology, sociology, anthropology, linguistics, semiotics, and
the theory of economics put forward by Karl Marx (1818–1883).
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Marx proposed his theory of economic behavior in Das Kapital:
Kritik der politischen Oekonomie. This exhibition includes the
1867 first edition of this influential and highly provocative work.
Marx formulated a straightforward mechanistic model that predicted the accumulation of capital as a function of the underlying
social, psychological, and political forces. Marx was convinced
that the drive to accumulate capital results inevitably in the
exploitation of labor. Contemporary economists have continued
to explore these forces by using complex statistical methodologies that were not available to Marx. These methodologies are
an essential part of modern decision theory, and most experts
now consider economics a true science (this is a relatively recent
development; the first Nobel Prize in Economics was not awarded
until 1969, nearly 100 years after Marx’s death). Yet the connection
between wealth and labor is still debated today.
The first comprehensive taxonomy of nature was that of Carl
Linnaeus (1707–1778). This exhibit shows the 1735 first edition of
Systema Naturae, containing a meticulously constructed diagram
that classifies the animal, plant, and mineral “kingdoms” into a
hierarchical framework. More than ten thousand species are listed. Linnaeus believed that these species and others subsequently
discovered reflected an intentional, logical design by God. Approximately 125 years later, Charles Darwin (1809 –1882) proposed
a different explanation of this diversity.
The title of Darwin’s scientific masterpiece, On the Origin of
Species by Means of Natural Selection, or the Preservation of
Favoured Races in the Struggle for Life, is a precise summary of
his theory. But it belies the extraordinary reactions it caused. Contemporary scientists understand, I believe, why the book elicited
outrage and skepticism when it first appeared, but practically all
of them agree that, generally speaking, the theory of evolution, as
it has come to be known, is valid. Like all scientific theories, it is
neither complete nor perfect.
The keys to understanding biological evolution are survival and

procreation. Simply stated, species will persist if
they manage to survive and procreate. Those that do
not will disappear. Progeny with characteristics that
favor survival will be more likely to survive and produce progeny
with similar favorable characteristics. Those with unfavorable
characteristics will be less likely to survive and produce progeny.
Over time, species will tend to perpetuate characteristics that
favor survival. Over longer periods of time, species will diverge.
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Among contemporary nonscientists, there remains a zealous
cohort that rejects this theory as incorrect or even blasphemous. Though it does contradict the literal narrative accounts
contained in biblical literature, it is clear that the theory
can coexist with religion and theology—and even Darwin’s
detractors admit that his theory has had a profound effect on
cultural development.
It sometimes happens that a great idea is applied inappropriately or misleadingly, and Darwin’s theory of evolution is a good
example. During the late nineteenth and early twentieth centu-

right

ries, there emerged a theory of sociology and politics known as

qur ’an

social Darwinism. Adherents of this theory applied the biologi-
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cal concepts of natural selection and survival of the fittest to ex-

Illuminated manuscript
Copied by
Aziz Khan Kashmiri et al.

plain differences among humans and to encourage the survival
of those with the most “desirable” traits. Social Darwinism has
given rise to some of the most ignoble ideas including eugenics,
racism, imperialism, fascism, and ethnic cleansing.
Darwin’s theory of natural selection influenced the ideas of
Sigmund Freud (1856–1939) to a great extent, though the two
never met. Trained as a medical physiologist in nineteenth-century Vienna, Freud was a skilled neuroscientist. He preferred
research to medical practice, and were it not for his collaboration with another physician who specialized in the treatment of
hysteria, Freud’s career may have been unremarkable. Instead,
he went on to invent psychoanalysis, both a theory of mental
dynamics and human personality as well as a method for treating mental illness.
Die Traumdeutung, known in English as The Interpretation
of Dreams, was Freud’s first great work. This exhibit includes
a rare first edition. Although it was actually published in 1899,
Freud saw that it was printed with a publication date of 1900.
Apparently, he felt it deserved an auspicious release. Prior to my
seeing the book, I envisioned a handsome, weighty volume carefully bound
in fine Moroccan leather. Instead, it

“In some instances, the cover
announces the content’s importance; in
other cases, the text’s modest binding

masks its enormous influence on
human understanding .”
s a n d r a yo c u m . pa g e 2 3

has a drab paper cover and looks more
like a scientific monograph. Indeed, it
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took eight years to sell out the first run of six hundred copies,
causing Freud great disappointment. Eventually the book sold
well, and eight editions were printed during Freud’s lifetime.
Although it focused on dreams, Die Traumdeutung touched on
many of the ideas for which Freud is known best, including free
association, the aggressive instinct, the unconscious, childhood
sexuality, guilt and anxiety, the Oedipus complex, fantasy, and
life and death.
Freud continued to explore and refine these ideas and related
themes in his subsequent writings. While his contribution to
psychology is still debated, his impact on popular culture and
on fields other than psychology (e.g., philosophy, religion, anthropology, literature, and the arts) is unmistakable. Between
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1913 and his death in 1939, Freud wrote less about psychopathology and psychiatric treatment and more about what it
means to be human. He became increasingly pessimistic and
cynical, believing that we are locked in perpetual struggle between our biological instincts and the demands of civilization.
Trained as a physician, Maria Montessori (1870 –1952) is best
known as an educational philosopher and practitioner. Il metodo
della pedagogia scientifica applicato all’educazione infantile
nelle case dei bambini, first published in 1909, contains some
of the most influential theoretical and prescriptive guidelines
for effective education. Montessori’s educational system is
anchored firmly in social science. Her approach is based on a
belief that human development is driven by innate tendencies.
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These include abstraction, activity and movement, practice
and repetition, control of the environment, communication,
curiosity and exploration, work, and a drive for improvement.
Education is most effective when the environment encourages
and supports and cultivates these tendencies. In other words,
effective education depends on the integration of hereditary
and environmental factors.
It is fitting to conclude this essay with a brief consideration of
Albert Einstein’s (1879–1955) Die Grundlage der allgemeinen
Relativitätstheorie (1916), known in English as The Foundation
of the General Theory of Relativity. Although it had its greatest
influence on the physical sciences, the theory has impacted
significantly the social sciences as well. Its most astonishing
feature is Einstein’s paradoxical explanation of the laws of naright
lewis carroll
alice’s adventures
in wonderland
New York, 1969
Includes a portfolio of
illustrations by Salvador Dalí
Signed by the artist

ture. It is this feature, I believe, that makes relativity so elusive a
construct. Like many brilliant scientists, Einstein leaned heavily on intuition to support his theory. Employing an ingenious
“thought experiment,” Einstein imagined two men trying to determine the precise moment a speeding train reaches a location
along its path. One of the men does this while he is riding on
the train; the other does this while he is standing on the station
platform as the train passes. According to the theory, each man
will mark the event at a different time. The implication for the
social sciences is that reality is relative, not objective. Put more
simply, one person’s experience of an event will be different
from another person’s experience of the same event.
I wrote earlier that my biggest challenge was to decide which
books not to discuss. In the end, I included more than half. My
criterion was straightforward. I included a book if I felt that
it contributed to our understanding of the human condition,
whether it did this through data, theory, or method. Each is an
essential component of any science, natural or social.
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